Studies on cartilage formation. XVI. Chemical and histochemical assay of lipids in the regenerating articular cartilage.
The articular surface of the distal part of the femur was removed operatively in dogs, and the regenerating articular surface and the GTC were investigated at different stages from the 7th to the 70th postoperative days. During this period cartilage islets arose in the GTAS, while the GTC transformed to connective tissue. At 7 days the lipid content of the tissue was markedly higher than at the other stages studied. Lipids, predominantly triglycerides, were present in extracellular form as well. From the 20th to the 70th day the PL fraction became predominant and, in addition to the pre-existing lecithin, relatively large quantities of lysolecithin, sphingomyelin, phosphatidyl-ethanolamine, phosphatidyl-serine and phosphatidyl-inositol could be gradually demonstrated. Differences were noted in the time of appearance and binding of PLs between the two types of granulation tissue. As time proceeded, the proportion of saturated fatty acids decreased in favour of unsaturated ones. At 70 days, the GTAS contained fatty acids up to C18. About 50% of the fatty acids consisted of C16:1, C18:2 and C18:1. At the same stage, in the GTC C16:1, C18:1 and C20:1 were present in larger amounts. Of the free fatty acids C16:1, C16 and C18 were in predominance in the GTAS and the proportion of fatty acids having more then one double bonds increased with time. In the GTC C16 and C18:1 were in great majority. According to histochemical evidence, the tissues did not contain extracellular lipids from the 20th postoperative day. In the cells, the presence of glycerides, PLs, lipoproteins and cholesterol was demonstrated. In addition, in cartilage precursors of more advanced maturity, a considerable fatty acid positivity was noted.